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ABSTRACT 
 
If a person or organization is planning to buy real estate in the future but is unable or unwilling to 
buy it now, how can they best “hedge” this purchase?  In what class of asset should they invest 
their money until they are ready to purchase the real estate?  This paper uses Monte Carlo 
simulation and bootstrap techniques to investigate the effectiveness of using traditional asset 
classes in managing the long-term risks associated with the future purchase of real estate.  We 
find that the best “purchase early” hedge for both residential and commercial real estate is small 
value stocks.  Small value stocks would be the most likely to provide returns at least as good as 
real estate and they would be least likely to suffer losses relative to real estate.  The effectiveness 
of the hedge increases the longer the time horizon of the investor.  Large value stocks and equity 
REIT’s are also quite good but not as good as small value stocks.  Other asset classes are not 
nearly as effective.  The least effective asset class is T-Bills. 
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INTRODUCTION 
 
n some cases a person or institution may be planning on purchasing real estate, but for some reason they 
are not yet ready or able to actually buy.  They may have some funds set aside for the purchase but they 
are not planning on actually making the purchase for several more years.  What can they do with their 
funds between now and when they hope to buy to have the greatest chance of enhancing their ability to purchase?  
What asset classes tend to perform at least as well as real estate and have a low chance of losing relative to real 
estate over the planning horizon? 
 
The real estate literature has addressed similar, but not identical issues.  There is a wide body of research 
comparing real estate returns to other asset classes (Berg, Gu, and Lien (2007), Gyourko (1992), Kuhle (1987), 
Myer, Neil and Webb (1987), Quan (1999), and Webb (1982) among others).  Another line of research considers 
whether and what portion of a person’s portfolio should be invested in real estate (Cocco (2004), Chiang and Lee 
(2007), and Wilson (1996) among others).  Also, several papers discuss real estate as a hedge for other investments 
(Jacobus (2004), and Frost (1995) among others).  The purpose of this paper is related to these topics but somewhat 
different.  We try to identify the best classes of assets that will allow an investor to prepare for a future purchase of 
real estate.   
 
The time horizon for the future purchase of real estate affects the tools available to manage this risk.  A tool 
for managing some of the short term risks has been launched.  In April of 2006, The Chicago Mercantile Exchange 
(CME) began to offer futures and options contracts on housing prices.  These contracts are standardized, maturity-
specific instruments based on the Standard & Poor/Case-Shiller Home Price Indices. They offer investors: (1) a low-
cost exposure to real estate prices, (2) opportunities for hedging real estate prices, and (3) a way to make trading real 
estate a liquid, short-term investment.  By trading on these indices, investors who want to manage their exposures to 
residential properties are able to speculate on a rise or drop in the housing market without having to buy or sell 
bricks and mortar.   
 
Long-term risk management strategies may not be possible or effective using these new CME instruments 
because their maturities are no longer than one year.  Traditional asset classes, however, could be useful in 
managing some of the long-term investment risk in the real estate industry.   The purpose of this study is to 
I 
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investigate the effectiveness of using traditional asset classes in managing the long-term risks associated with the 
future purchase of real estate. 
 
Several scenarios show how this knowledge could be useful.  First, the city of Fairbanks acquired and 
received federal funding in the amount of $100 million for developing an “affordable” housing subdivision.  This 
project is in the process of obtaining approval on its environmental impact from the Department of Interior.  This 
approval is not expected to be finalized for three years.  The city of Fairbanks is, therefore, facing the possibility of 
greatly increased developing costs over the next three years.  What type of assets could they invest in during the next 
three years to hedge against the possible increasing cost of real estate?  It could be useful for them to identify an 
asset class that will have a good chance of performing at least as well as real estate and will have a very low chance 
of losing relative to real estate. 
 
Alternatively, consider John Smith who is currently renting an apartment.  He wants to buy a 3-bedroom 
house and the current price for a 3-bedroom house in the neighborhood he likes is about $500,000.  A low down-
payment of 5% will require $25,000, but he now has only $10,000.  The only way for him to acquire the remaining 
$15,000 is to save from his salary which may take several years.  John is worried about the purchasing power of his 
current $10,000 in the future.  He wants to invest the $10,000 in securities that tend to have returns that are no less 
than the housing price increases during upswings and at the same time typically have losses no more than real estate 
declines during downswings.  Should John invest the $10,000 in stocks, bonds, T-bills, or real estate investment 
trusts (REITs)?  Our results show that small value U. S. stocks are best at fulfilling this need followed by large value 
stocks and equity REITs.  T-Bills are the least effective. 
 
We believe that our study is relevant to real estate investors and practitioners Over the past decade real 
estate prices have been very volatile.  Large increases in real estate prices have been followed by large decreases. 
Over the long term has real estate outperformed most other asset classes?  Certainly many home owners have 
accumulated wealth in their homes. The reason for some of this, however, is that people usually purchase their 
homes using a large amount of leverage and they hold onto their homes for relatively long periods of time.  If people 
use an equal amount of leverage and a similar holding period when investing in other assets how well would they 
have done?  We show evidence that real estate returns, in and of themselves, are actually no better than most other 
investment classes.  This is true even in time of increasing real estate prices.  When real estate is compared to other 
assets on an equal basis, most other asset classes actually outperform real estate. 
 
THE DATA 
 
The data are collected from January 1972 through December 2005.  The abbreviations used in the exhibits 
are shown in parentheses. The monthly residential housing returns are based on median sale prices of U.S. new 
houses and are collected from U.S. Census Bureau (Residential). Although not the main focus of the paper, we also 
consider commercial real estate. The monthly commercial real estate returns are based on the Russell-NCREIF 
Commercial Property Index (Commercial).
1
  The following 10 popular asset classes are used in this study as 
comparison assets: 
 
1. U.S. large value stock portfolio (Large Value), 
2. U.S. large growth stock portfolio (Large Growth), 
3. U.S. small value stock portfolio (Small Value), 
4. U.S. small growth stock portfolio (Small Growth), 
5. Morgan Stanley Capital International (MSCI) Europe, Australia, and Far East index (EAFE), 
6. U.S. 3-month T-bills (T-Bills), 
7. U.S. intermediate-term T-bonds (I-T T-Bonds), 
8. U.S. long-term T-bonds (L-T T-Bonds), 
9. National Association of Real Estate Investment Trusts (NAREIT) Equity REIT Index (EREITs) 
10. NAREIT Mortgage REIT Index (MREITs). 
                                                 
1 It is well known that appraisal-based index is smoothed.  While the relatively time-stable returns are problematic to gauge the 
true return for each time period, the smoothing problem for measuring the return over a long period is moderate for a study like 
ours.   
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The return series for the first four asset classes are provided by Kenneth French.  The EAFE returns are 
retrieved from MSCI’s website.  The return series on asset classes 6, 7, and 8 are collected from the 2006 Stocks, 
Bonds, Bills, and Inflation (SBBI) yearbook.  The two REIT return series are retrieved from NAREIT’s website.  
 
Exhibit 1 reports summary statistics for the residential and commercial real estate and the 10 comparison 
asset classes.  Panel A reports the mean and standard deviation of each series.  The largest return was for small value 
stocks and largest standard deviation was for small growth stocks.  The smallest return and standard deviation was 
for T-Bills. Panel B shows the correlation coefficients between the returns on residential real estate and the returns 
on the 10 comparison asset classes.  All of the correlations are quite low and range from -0.060 for large value 
stocks to +0.038 for T-Bills. Panel C shows the correlation coefficients between the returns on commercial real 
estate and the returns on the 10 comparison asset classes.  These correlations are somewhat larger and range from – 
0.127 for Intermediate term T- Bonds to +0.331 for T-Bills. 
 
STATISTICAL METHODS 
 
This study consists of two sets of analyses, Monte Carlo experiments and bootstrap tests.  First, Monte 
Carlo experiments are performed to demonstrate historical returns of traditional assets relative to real estate within 
the sample period of January 1972-December 2005.  The results for residential real estate are shown in exhibit 2 and 
for commercial real estate in exhibit 4.  Specifically, we randomly generate a large number of Monte Carlo 
realizations, drawn with replacement; each random realization is a consecutive block of returns of 1 to 10 years in 
length. Each random realization yields one measure of relative loss: 
 
Relative loss = Min (0, end-of-period value of $1 invested in alternative securities – end-of-
period of $1 invested in real estate) 
 
Relative loss measures the loss of investing in alternative asset classes relative to investing in real properties. A 
“perfect” hedge will have a zero relative loss.  
 
 
Exhibit 1 
Returns on Various Asset Classes from 1972-2005 
Panel A: Mean Returns (Standard Deviation) 
Residential Commercial Large Value Large Growth Small Value Small Growth 
7.27 
(13.28) 
9.60 
(3.41) 
14.55 
(15.34) 
11.11 
(17.05) 
18.74 
(18.38) 
10.52 
(24.60) 
 
EAFE T-Bills I-T T-Bonds L-T T-Bonds EREITs MREITs 
9.50 
(16.78) 
5.90 
(0.85) 
7.92 
(5.72) 
9.08 
(10.42) 
13.59 
(13.75) 
8.61 
(20.31) 
 
Panel B: Correlation Coefficients of Other Assets with Residential Properties 
Residential Commercial Large Value Large Growth Small Value Small Growth 
1.0000 NA -0.0604 -0.0469 -0.0417 -0.0443 
 
EAFE T-Bills I-T T-Bonds L-T T-Bonds EREITs MREITs 
0.0206 -0.0238 0.0069 0.0379 -0.0501 -0.0471 
 
Panel C: Correlation Coefficients of Other Assets with Commercial Properties 
Residential Commercial Large Value Large Growth Small Value Small Growth 
NA 1.00 -0.0389 -0.0571 -0.0703 -0.0517 
 
EAFE T-Bills I-T T-Bonds L-T T-Bonds EREITs MREITs 
0.0397 0.3313 -0.1274 -0.1221 0.0188 -0.1176 
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For example, given the principle of $1.00, if an alternative investment had an end of period value of $2.00 
and real estate had an end of period value of $1.50, the difference in returns would be +50%.  In this case the 
relative loss would be zero (the relative loss formula above would yield a zero), because the alternative investment 
outperformed real estate.  In an opposite situation, if the alternative investment had an end of period value of $1.8 
and real estate had a value of $2.4, the relative loss would be -60%.  This would indicate that the alternative 
investment performed worse than real estate and would not be a very good hedge. 
 
Overall, these experiments provide descriptive statistics about the historical usefulness of traditional 
securities to carry out a “purchase-early” hedge strategy.2  That is, the average size of relative losses from random 
realizations can be used to measure hedging effectiveness and downside risk. The use of average relative loss has a 
long history in the risk literature, and is also called the lower partial moment of order 1 (Bawa, 1975).  In effect, this 
is a way to realize “real-estate type” returns, when it is not feasible to actually buy real estate. 
 
The second set of analyses uses the bootstrap technique and allows for statistical inferences.  The results for 
residential real estate are shown in exhibit 3 and for commercial real estate in exhibit 5.  Our null hypothesis is that 
the end-of period value of $1 invested in residential properties is greater than the end-of-period value of $1 invested 
in alternative securities.  A rejection of the null hypothesis implies that alternative securities are likely to be 
providing future returns at least as good as real estate and therefore provide a type of “purchase-early” hedge.  Of 
course, the usual underlying assumption is that the January 1972-December 2005 returns are a random sample of the 
population.  This study uses the bootstrap method to infer the sampling properties of the population because this 
method does not require any parametric assumption on the statistic.  
 
Following Efron (1979), the January 1972-December 2005 returns are bootstrapped to form bootstrap 
samples of size T, where T ranges from 12 to 120 months.  Because of the existence of time dependence in the data, 
block bootstrapping is used.  The block length used in the study is 6 months, which is consistent with the optimal 
asymptotic block length specified in Hall, Horowitz, and Jing (1995).  That is, a bootstrap sample of size T consists 
of T/6 blocks of returns. This experiment is repeated 10,000 times for each test.  These 10,000 realizations are used 
to construct the bootstrap distribution and to estimate the sampling distribution.  Once the sampling distribution is 
obtained, statistical inferences can be made in the usual way.  The numeric values in exhibit 3 and 5 are p-values 
that indicate whether real estate will have a higher return than other asset classes.  Small p-values, for example under 
10, indicate that the null hypothesis is rejected at the 10% significance level.  This would show that the alternative 
investment class should significantly outperform real estate in the future. 
 
EMPIRICAL RESULTS 
 
Exhibit 2 reports Monte Carlo experiment results.  The probability of being better off investing in 
residential properties relative to any alternative asset class is less than 50%. This is true for investment horizons of 
one to ten years.  The only exception is investing in T-Bills for just one year.  In other words, if an investor has no 
superior information and uses the same financial leverage on all investments, the investor would have a better 
chance of a high return by investing in virtually any alternative asset classes during the January 1972-December 
2005 period. 
 
The results also show that as the investment horizon lengthens alternative asset classes become better 
“purchase-early” hedges.  For example, the probabilities of being better off by investing in residential properties 
relative to large value stocks, for the investment horizons of one to ten years, are 28.37%, 21.24%, 18.58%, 11.86%, 
8.54%, 8.14%, 2.78%, 0.64%, 0.00%, and 0.00%, respectively.  The associated average relative losses are 3.68%, 
1.95%, 1.12%, 0.49%, 0.29%, 0.17%, 0.00%, 0.00%, 0.00%, and 0.00% per year, respectively.  Large value stocks 
are perfect hedges once the investment horizon is nine years or longer.   
 
It is not surprising that equity REITs are also good “purchase-early” hedges because their returns are 
fundamentally derived from their underlying real properties.  The probabilities of being better off by investing in 
                                                 
2 Luenberg (1998) discusses a type of hedge which is like “purchasing early” something that must ultimately be purchased.  This 
is what we call the “purchase-early” hedge. 
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residential properties relative to equity REITs, for the investment horizons of one to ten years, are 28.61%, 23.88%, 
20.72%, 12.45%, 12.81%, 5.40%, 3.53%, 1.82%, 0.00%, and 0.00%, respectively.  The associated average relative 
losses are 3.73%, 2.47%, 1.63%, 0.86%, 0.52%, 0.37%, 0.18%, 0.00%, 0.00%, and 0.00% per year, respectively.  In 
contrast, International stocks and fixed income securities, including T-bills, intermediate-term government bonds, 
long-term government bonds, and mortgage REITs, are less effective in chasing housing prices.   
 
 
Exhibit 2 
Monte Carlo Experiments for Residential Properties 
Horizon 
(Year) 
1 2 3 4 5 6 7 8 9 10 
Large Value 28.36 
(3.68) 
21.24 
(1.95) 
18.58 
(1.12) 
11.86 
(0.49) 
8.54 
(0.29) 
8.14 
(0.17) 
2.78 
(0.00) 
0.64 
(0.00) 
0.00 
(0.00) 
0.00 
(0.00) 
Large Growth 38.53 
(6.12) 
38.30 
(4.50) 
31.80 
(3.53) 
27.86 
(2.81) 
27.25 
(2.40) 
24.09 
(2.05) 
16.73 
(1.40) 
11.68 
(1.05) 
9.78 
(0.89) 
10.38 
(0.74) 
Small Value 23.58 
(3.75) 
17.07 
(1.68) 
6.79 
(0.73) 
8.01 
(0.43) 
3.70 
(0.12) 
1.21 
(0.00) 
0.60 
(0.00) 
0.00 
(0.00) 
0.00 
(0.00) 
0.00 
(0.00) 
Small Growth 39.55 
(8.61) 
31.69 
(4.83) 
35.32 
(3.43) 
37.01 
(2.84) 
33.05 
(2.39) 
30.66 
(1.73) 
26.40 
(1.40) 
25.08 
(0.82) 
19.71 
(0.45) 
14.10 
(0.38) 
EAFE 46.54 
(6.22) 
42.30 
(4.37) 
41.51 
(3.65) 
43.67 
(3.15) 
38.88 
(2.60) 
36.96 
(2.09) 
33.64 
(1.88) 
32.50 
(1.67) 
29.68 
(1.54) 
28.37 
(1.36) 
T-Bills 51.89 
(2.91) 
48.96 
(2.39) 
43.81 
(2.01) 
41.55 
(1.75) 
41.04 
(1.54) 
33.49 
(1.22) 
29.42 
(0.99) 
22.31 
(0.63) 
18.00 
(0.43) 
16.46 
(0.29) 
I-T T-Bonds 43.74 
(3.12) 
40.93 
(2.09) 
34.40 
(1.67) 
26.81 
(1.40) 
20.85 
(1.25) 
19.58 
(1.19) 
14.97 
(1.01) 
13.03 
(0.77) 
10.78 
(0.60) 
8.57 
(0.30) 
L-T T-Bonds 43.22 
(4.28) 
36.21 
(2.72) 
29.91 
(2.11) 
26.75 
(1.96) 
23.86 
(1.84) 
23.06 
(1.78) 
21.81 
(1.71) 
21.25 
(1.50) 
17.35 
(1.17) 
14.46 
(0.83) 
EREIT 28.61 
(3.73) 
23.88 
(2.47) 
20.72 
(1.63) 
12.45 
(0.86) 
12.81 
(0.52) 
5.40 
(0.37) 
3.53 
(0.18) 
1.82 
(0.00) 
0.00 
(0.00) 
0.00 
(0.00) 
MREIT 44.34 
(8.86) 
45.56 
(6.73) 
43.33 
(5.05) 
39.22 
(4.04) 
45.43 
(3.41) 
36.72 
(3.13) 
37.90 
(2.87) 
38.75 
(2.62) 
39.37 
(2.24) 
34.31 
(1.57) 
Notes: The top line in each row shows the probability that Residential Real Estate will have a higher return than other assets over 
the horizon period.  The bottom line shows the average relative loss in returns relative to other assets. 
 
 
It may seem somewhat surprising that small value stocks are the best “purchase-early” hedges for 
residential properties.  The probabilities of being better off from investing in residential properties relative to small 
value stocks, for the investment horizons of one to ten years, are 23.58%, 17.07%, 6.79%, 8.01%, 3.70%, 1.21%, 
0,60%, 0.00%, 0.00%, and 0.00%, respectively.  The associated average relative losses are 3.75%, 1.68%, 0.73%, 
0.43%, 0.12%, 0.00%, 0.00%, 0.00%, 0.00%, and 0.00% per year, respectively.  Small value stocks are perfect 
hedges once the investment horizon is eight years or longer.  There are at least two reasons why small value stocks 
perform the best: (1) small value stocks have the highest mean return among all asset classes examined, and (2) 
small value returns and real estate returns seem to be somewhat related.  Chiang and Lee (2002) show that the 
predominant style of equity REITs is the small value style; that is, equity REIT returns are best explained by small 
value stock returns.   
 
Exhibit 3 reports the bootstrap p values for testing the null hypothesis that the end-of period value of $1 
invested in residential properties is greater than the end-of-period value of $1 invested in alternative securities.  The 
results indicate that after taking into account the random nature of the sample, there is a high degree of statistical 
confidence that small value stocks will provide future returns at least as good as real estate and therefore provide an 
effective type of “purchase-early” hedge.  The null hypothesis is rejected at the 10% (5%) level for investment 
horizons seven (nine) years and beyond.  In addition, large value stocks and equity REITs exhibit desirable 
properties; their p values are also rather small.  The least effective asset class is T-Bills. 
 
What if someone wants to have a similar type hedge for commercial properties?  Are there any asset classes 
that are effective as “purchase-early” hedges for commercial property?  We repeat our analyses by replacing returns 
on residential property with the returns commercial property.  Because the returns on commercial real estate are 
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available only in quarterly frequency, this analysis compounds all monthly return series into quarterly return series.  
In addition, the test period is from 1978 to 2005 because the Russell-NCREIF data set begins in 1978.  
 
Exhibit 4 reports the Monte Carlo results for commercial properties.  Again the results indicate that small 
value stocks provide the best “purchase-early” hedge.  The probability of commercial real estate outperforming 
small value stocks is zero for seven years and beyond.  Equity REIT’s and large value stocks again perform well and 
the other asset classes are less effective. 
 
 
Exhibit 3 
A Bootstrap Technique for Residential Properties 
Horizon 
(Year) 
1 2 3 4 5 6 7 8 9 10 
Large Value 30.01 25.16 21.42 19.37 16.05 14.62 12.44 10.71 9.60* 8.71* 
Large Growth 41.93 39.13 37.07 35.89 34.03 32.55 31.08 30.78 29.64 28.98 
Small Value 28.19 21.92 17.84 14.77 12.36 10.32 8.71* 6.94* 6.02* 4.91** 
Small Growth 47.13 46.73 47.35 46.93 46.13 47.08 47.24 45.64 45.51 44.86 
EAFE 46.64 45.78 45.54 44.26 43.74 42.97 41.57 41.36 41.11 41.45 
T-Bills 52.75 54.03 55.12 54.88 55.84 55.82 55.64 57.18 58.51 57.20 
I-T T-Bonds 44.50 41.37 38.33 37.64 35.48 33.95 33.43 32.77 31.60 30.26 
L-T T-Bonds 42.58 39.42 37.90 34.89 33.64 32.31 31.38 29.42 28.63 28.15 
EREIT 31.77 26.67 22.78 20.40 17.68 15.47 13.78 11.85 10.83 9.67* 
MREIT 47.39 46.81 46.36 46.45 45.89 46.89 46.16 46.72 45.49 45.43 
Notes: The null hypothesis is that residential real estate will perform better than the alternative.  Low p-values show that there is 
a high probability of rejecting the null.  This means that low p-values indicate that the alternative investment may be a good 
hedge. 
* Significant at the 10% level.  **Significant at the 5% level. 
 
 
Exhibit 4 
Monte Carlo Experiments for Commercial Properties 
Horizon 
(Year) 
1 2 3 4 5 6 7 8 9 10 
Large Value 36.47 
(4.06) 
30.85 
(2.12) 
29.33 
(1.99) 
23.89 
(1.75) 
14.48 
(1.21) 
15.05 
(1.21) 
15.46 
(0.98) 
14.48 
(0.55) 
13.48 
(0.38) 
7.19 
(0.13) 
Large Growth 39.41 
(6.35) 
35.37 
(4.07) 
29.29 
(3.41) 
28.76 
(3.27) 
29.25 
(2.54) 
25.38 
(1.99) 
21.28 
(1.49) 
18.26 
(0.77) 
10.59 
(0.38) 
9.42 
(0.12) 
Small Value 29.64 
(3.73) 
23.92 
(1.29) 
14.33 
(0.56) 
8.25 
(0.30) 
7.51 
(0.27) 
1.15 
(0.00) 
1.12 
(0.00) 
0.00 
(0.00) 
0.00 
(0.00) 
0.00 
(0.00) 
Small Growth 47.06 
(9.20) 
41.92 
(5.18) 
51.60 
(4.79) 
55.78 
(4.72) 
53.18 
(4.41) 
51.07 
(3.93) 
44.48 
(3.89) 
45.14 
(3.79) 
43.87 
(3.41) 
43.70 
(2.86) 
EAFE 52.18 
(7.81) 
58.76 
(6.21) 
63.91 
(6.31) 
61.28 
(6.21) 
53.13 
(5.60) 
45.04 
(4.67) 
36.67 
(4.18) 
32.22 
(3.41) 
35.00 
(3.21) 
41.22 
(3.06) 
T-Bills 80.77 
(4.43) 
84.14 
(4.42) 
79.23 
(4.45) 
75.91 
(4.54) 
73.51 
(4.69) 
71.51 
(4.88) 
69.64 
(4.88) 
66.11 
(4.75) 
65.58 
(4.47) 
61.54 
(4.03) 
I-T T-Bonds 56.73 
(4.76) 
52.10 
(3.65) 
50.61 
(3.08) 
48.54 
(2.79) 
46.18 
(2.70) 
42.87 
(2.70) 
42.68 
(2.55) 
38.75 
(2.25) 
38.34 
(2.06) 
34.25 
(1.87) 
L-T T-Bonds 51.85 
(5.57) 
42.64 
(3.99) 
43.00 
(3.04) 
41.95 
(2.68) 
41.36 
(2.32) 
40.36 
(2.42) 
38.16 
(1.83) 
33.29 
(1.43) 
29.89 
(1.34) 
25.50 
(1.15) 
EREIT 36.02 
(4.14) 
30.95 
(2.53) 
26.42 
(2.03) 
28.75 
(1.60) 
29.50 
(1.29) 
23.33 
(0.90) 
21.97 
(0.48) 
10.00 
(0.12) 
3.95 
(0.00) 
1.64 
(0.00) 
MREIT 53.48 
(9.99) 
54.33 
(7.64) 
47.99 
(6.62) 
45.69 
(5.54) 
52.88 
(4.92) 
59.36 
(4.45) 
68.13 
(3.89) 
63.88 
(4.14) 
65.93 
(3.88) 
65.31 
(3.74) 
Notes: The top line in each row shows the probabilities that commercial real estate will have a higher return than residential real 
estate over the horizon period.  The bottom line shows the average relative loss in returns relative to other assets. 
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Exhibit 5 reports the bootstrap results.  The bootstrap block length is 2 because quarterly returns are used in 
these tests.  Small value stocks again perform better than any other asset class. The results indicate that after taking 
into account the random nature of the sample, there is a high degree of statistical confidence that small value stocks 
will provide future returns at least as good as real estate and therefore provide a type of “purchase-early” hedge.  
The null hypothesis is rejected at the 10% level for investment horizons eight years and beyond.  Equity REITs and 
Large Value stocks also perform well but their results are not statistically significant at the 10% level.   
 
Both Exhibits 4 and 5 show similar results to Exhibits 2 and 3.  The results are a bit weaker for commercial 
real estate in Exhibits 4 and 5.  It is possible that this is because commercial real estate has higher returns than 
residential returns.  Another possible reason is that the data used for commercial real estate is quarterly as opposed 
to the monthly data that was used for residential real estate in exhibits 2 and 3.  Again the least effective asset class 
for this type of hedging is T-Bills. 
 
 
Exhibit 5 
A Bootstrap Technique for Commercial Properties 
Horizon 
(Year) 
1 2 3 4 5 6 7 8 9 10 
Large Value 35.05 30.72 29.33 26.23 23.47 22.63 20.58 18.16 17.68 16.45 
Large Growth 42.43 41.11 38.88 37.45 37.03 34.62 33.97 33.16 31.85 31.86 
Small Value 30.35 25.72 20.90 17.56 15.29 12.65 11.06 9.86* 8.61* 7.47* 
Small Growth 49.84 49.42 50.57 49.75 50.42 50.63 50.58 49.37 50.60 50.94 
EAFE 50.45 50.53 52.21 52.21 53.49 52.74 53.05 53.42 53.42 53.56 
T-Bills 82.06 86.89 91.10 94.15 95.75 97.13 97.67 98.28 98.97 99.10 
I-T T-Bonds 55.61 57.12 58.16 59.91 59.69 61.34 61.39 63.47 63.37 63.26 
L-T T-Bonds 51.18 49.38 49.32 48.58 48.45 48.71 49.03 48.61 47.85 47.83 
EREIT 38.21 32.60 29.65 26.56 24.67 22.51 20.59 19.09 18.41 16.18 
MREIT 49.86 50.41 50.34 50.63 50.53 51.58 50.58 52.25 51.77 51.59 
Notes: The null hypothesis is that commercial real estate will perform better than the alternative.  Low p-values show that there is 
a high probability of rejecting the null.  This means that low p-values indicate that the alternative investment may be a good 
hedge. 
 
 
CONCLUSIONS 
 
If a person or organization is planning to buy real estate in the future but is unable or unwilling to buy it 
now, how can they best “hedge” this purchase?  In what class of asset should they invest their money until they are 
ready to purchase the real estate?  This paper uses Monte Carlo simulation and bootstrap techniques to help answer 
these questions.  We find that the best “purchase early” hedge for both residential and commercial real estate is 
small value stocks.  Small value stocks would be the most likely to provide returns at least as good as real estate and 
they would be least likely to suffer losses relative to real estate.  The effectiveness of the hedge increases the longer 
the time horizon of the investor.  Large value stocks and equity REIT’s are also quite good but not as good as small 
value stocks.  Other asset classes are not nearly as effective.  The least effective asset class is T-Bills. 
 
Real estate investors now have a rich menu of risk management instruments, such as CME futures and 
options that are effective in managing short-term real estate risk.  This paper focuses on the effectiveness of using 
traditional asset classes in managing the long-term risks associated with the future purchase of real estate.  Our 
results indicate that when a person or organization decides to wait to purchase real estate, they should invest the 
money they will ultimately need in small value stocks.
3
  This will allow them the best chance of having enough 
money to make the purchase and will provide them with the least risk of losing value relative to real estate. 
 
 
                                                 
3 We acknowledge that this study focuses at the national market level.  The study does not employ submarket data, such as 
industry stock return data and local housing return data.  Given that industry and local real estate market have implications on 
stock and real estate return, our results should be deemed parsimonious. 
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